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"I® additional documents" / 10-^1/' 
In the lawsuit filed against Van Tran perform a "study" preparatory to tak-

Electnc by the lllinnis Envininmfnlgl ing action with respect to materiaJ on 
Protection AeMCV twlh nartaM wiai oo Prolection Agency, both parties have 
lileo documents pertaining to Von 
Tran s motion to dismiss the complainL 

Usi Thursday. Van Tran filed a brief 
in support of its motion to dismiss. On 
Monday. lEPA filed a response in op
position to the motion to dismiss. 

Listed below are the arguments Van 
Tran included in its brief in support of 
its motion to dismiss: 

' wIEPA cannot bring its "enforce
ment action" in this Court, and the 
Court is powerless to entertain it, or 
any injunction request under Section 42 
of the Act; 

wWhile evidence of 10-year-old 
events could be relevant in an enforce
ment hearing before the Board of Pollu
tion Control, it is not relevant to a claim 
for immediate injunction under Section 
42 of the Act; 

W Evidence of past discharges are 
iiAtnaterial to a claim for an immediate 
injunction; 

»• lEPA it not inhibited by Van Tran s 
request for injunction in the companion 
case from taking remedial measures 
off of Van Tran's property, if it believes 
that evidence off-site contamination, 
regardless of source, creates a substan
tial danger to public health or welfare; 

•The Complaint and the evidence 
show that lEPA is not seeking access to 
Van Tran's property to determine if 
there is a substantial present danger of 
a discharge from the site, but raUier to 

the site; 
• lEPA is atteihpting to use this 

forum to establish a right to enter 
private property when it determines 
there has been a "release" wholly on 
such private property; 
• lEPA's proposition is. under ap

plicable statutes and regulations, ques-
Uonable at best, but in any event the im
portant issues of statutory and constitu
tional law raised by lEPA's interpreta
tion of its regulations should be ad
dressed only after a full opportunity for 
discovery and for development of the 
facU at a plenary trial; 

•The "solvent pif, srhlch Van Tran 
IS attempting to remove. Is being held 
hoatage by lEPA to further an underly-
mg objective, which is to force Van 

P*'^o'"'n the 
RIFS which lEPA baa issued on its 

own; 

•,lEPA has not evaluated Van Tran's 
proposal for immediate removal of 
"solvent pit" materials as required; 

Van Tran agrees to perform the 
RIFS it wU have no opportunity to 

question nor Utigate the scope and ex
pense of same as it would if lEPA per
forms it; 

•The profits and revenues from Van 
Tran's Vandalia operations will not per-
Uw agrae to perform 

^ • lEPA is attempting not to preserve 
the status quo, but to change it ir

reparably. 
In its reyonse to the motion, to 

dismiss lEPA stata that a heei^g 
was held on Jan. 30 and 21 on this com
plaint and the one filed agaiiat the 
IEPA by Van Tran 

At the close of the evidence and after-
closing arguments, but prior to th» 
court's ruling. Van Tran filed a motion 
to dismiss the IEPA compUint. 

lEPA states that Van Tran is arguing 
that it was not afforded a heartiu 
before the state Pollution Control Board 
and that IEPA "has failed to exhaust 
administrative remedies which are a< 
precondition to this courts 
jurisdiction." 

IEPA cUima that the court and polhi-, 
lion board have "concurrent jurisdic
tion to address violation of the ED-> 
vironmental Protection Act." 

It also claims that the court has tbe-
jurisdiction to "hear injunctive acliosa 
brought by the Illinois Attorney 
General s office pursuant to the act 
and such is the case even where ad^, 
ministrative proceeding are in pro-

"There is no policy of this sute that 
requires trial courts to defer ad-
miimtrative proceedings in cases in-
volving environmental natures "' IEPA 
claims. 

In addition, it claims. Van Tran has 
"waived its right to contest the jurisdic
tion of this court to hear IEPA request 
for preliminary injunction, since Van 
Tran participated intbe two<lay hear
ing without objection." " 

By JUNE LEONARD ^ 
NcwsDrmorrai 

BELLEVILLE - Attorneys for a 
waste disposal company made their 
pitch to a state Pollution Control 
Board Thursday, hoping the board 
will reverse a St. Clair County Board 
decision denying them a permit to 
operate a landfill near Columbia. 

Opponents maintain that the pro
posed landfill would harm ground-

Quarry Road near IHlnoli 151. 
Company's officials said they planned 
to sp^ 15 million to make the land-
fiUsafe. 

They also said the landfill would 
not significantly affect traffic pat
terns in the area, and that it would not 
reduce property values. 

Hearing officer Allen Shoenberger, 
who conducted Thursday's hearing at 
the SL Clair Ckiunty Gkmrtbonse, said 

1 the state board would de-

o 

water, tie up traffic and reduce prQiinhe expected t 
petty values in the area. cidelhecaaeataMarchlTmeetlog.. 

The state hoard must decide by The hearing tasted ita hours About 
April I whether u rntluiiiMiyetinty >50 people attended, 
board's Nov. 25 decision Vule^ a-. Aitorecsx for Browning-Ferris and 
landfUl permit to Brtnmini-Ferrif ^attAiieyt represenUng both People 
Industrla of Illinois. ^ ^ Against Ihe Landfill and the city of 

Browning-Feirls had wanted to de- Colnmbta aU claimed that SL Clair 
^ velop a 7T-acre landfill on Columbia County bad been "fundamcntaUj un

fair" in Its handling of the issue. 
"After they closed the record on 

this case, members of the environ
mental committee considered and 
were persuaded by an article that ap
peared on the front page of the Belle
ville News-Democrat on Oct. 27 
which consisted of an interview with 
an Illinois EPA representative who 
did not testily m tab case," said Fred 
Piiltaman, representing Brownlng-
Fetria 

He also argued the state should re
verse the County Board's decision be-
causeoriosufficient evidence that the 
landfill was unnecessary and would 
cause traffic problems. 

James Yoho, attorney for People 
Against the Landfill, said some resi
dents of the area surrounding the 

State 
landfill bad not been Informed of one 
of the county public hesrlnp at the 
required time. 

Yoho argued the County Board had 
been "fundamentally unfair" because 
the Sept. 24 hearing was so crowded 
that not everyone could be seated or 
even fit in the room. 

"You can't run a meeting past a po
lite hour and expect people to partici
pate and be able to grt up the next day 
and go to work." he said. 

Yoho and others complained the 
Sept. 24 hearing had lasted from 7:20 
p.m. until about 2 a .m. the next day. 

Nearly a doien residents stayed at 
Thursday's hearing long enough to 
take part In public corruneot after the 
attonwys had presented their cases. 

Walter. Byerley Sr.. who owia a 

Clil 

home a mile from the proposed land 
fill site said he felt "serond class 
when representatives of Brownir, 
Ferris were given seats at the crowd 
ed Sept 24 hearing while many res 
dents had to stand in the hallway. 

"rhe room was extremely crowc' 
ed. It was hot." he said "I don't blam 
the countv. but it was inadequate ' 

Al Peters, a spokesman lor PeopI 
Against Landfill who lives a mi. 
from the proposed site, said the on) 
reason he has water in his well is N 
cause of a crack 5 lect above the sha 
in the limestone near his house 

"Browning-Ferris made a conte 
lion.. that they had blasted down I-
enough that anything below w 
iiollH,,"llie said But Peters said th. 
hadoniy'drilletl-JO feet. 
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Order forbidding 
any landfill work 
issued by judge 
By MARTHA SULLIVAN 
Penugreph steM 

EUREKA - EMclt> one l^onlh 
sfier Rtrbwd Mr<'ormirk agrr«>d («> 
• ••a* oprnUuns ai his landfill near 
Mtnonk a Woodford t '»untv judge 
)esterday Usued a temporary re-
sirainlne order banning Mr 
rormk-k from operaiior.^ at the 
landfill 

At an lUinoU Pollution Control 
Board bcnring Feb 4. MrCormick 
admitted to 13 allcgaiions of im 
proper operations at ibe |7>arre 
tile and agreed to pa> a tlA.OOO 
fine aitd forever refrain from man-
agemeni aciiviiies there. 

But reporu of open bunting and 
dumping of refuse after Feb 4 
prompted ibe tiate Fnviroiimental 
Hrotertiun Agem* i. i^jJoil an 
investigation la*t *'*k 

John Tripses of 'h' F.P4 offw ' 
Peoria said yesierdaj be. 
dorumenied o|»en burning at the 
Undfjll during a ihreeday m 
vestlgatktn. but no irucka eere 
seen dumping. 

However, he added, the amount 
of refuse at iho tiir increased over 
the three day* 

The restraining order vsu^ yes 
• terda>\ «hirh is effective im 

meUiaieiy, differs fnoi the Fnllu 
titiQ Control Board order onl.- m 
that the EPA may now posi signs 
uying the landfill is closed. Trtpset 
said 

Because the EP4 ha.« no punitive 
powers the environmen'al controls 
division of the slat*- \ii«>roev C.er 
eral i Office sought the tnjunction 

rhu« 'he ' '• 
1 ir».e> Z' fii >• • """ 

Huntley landfill 
due by state In 2 weeks 
ByPaulHarth 

WOODSTOCK - JTwIllbwh 
^ CcBtrd BoiiS will Ot-

whhin tiM next two accki 
wtaMher to uphold McHcniy Coun. 
ly't rejtciion d an applkaltoa lor 
a laadnil noar HuiiJ^. 

A KB heorteg offlccr FrUay 
callactod biMs and llatned to ar. 
(umcfiu Irani marly a dom law-
yara Imnilmd In the cam. btclud. 
tail Ihcae representing the petl-
tkaicr. McHcnry Ciwnty UndlUI 
Inc. 

.The conipuiy wanti to build o 
U3acre, Donhaurdoui unitary 
landllM and recycling center on 
lannland oil lUinoli O two miles 
north ol Hunilty. 

The application hiltially was 
turned down by the county board 
M March IMS alter local ollicais 
dacidod the cotnpaity had lailod m 
IIMCI thrae ol six criterta necea. 
nry undar slate lew lor approval. 

The comptny appealed to the 
PCS. which sent the cam back 
beloiv the county lor a new vole 
ligtag a less strwt standard of 

' The application agani am 

to 
the 

turn 
rtjactod by lha county In October. 

McHeniy County Landlill pur. 
aiod tti appeal belore ibe KB 
and alio went bito the circuit 
court meUag an order allowing h 
to go duaclJy lo the illinoa Envt. 
rannwntal PrMcctna Agency tor 
a pertnlL 

1UAT NOnON wm bamd ea 
tht company's contention that the 
county and the KB had tilled 10 
act on the tpplicatian and appeal 
within the time prescnbcd by 
state law. Company lawyers uy 
the statute conalden the petition 
approved It thorn deadlines ere 
IKX met. 

Aitomeys lor the county and 
landlill objectors, who include 
loveral local govemmmial unlls. 
clllmn and cnviranmenial groups 
and neiity prtipany owners, dis
pute that contention. 

A circuit coun Judge eailier ^gned Ihil ihe KB must moke 
this week refused to grant the lit' decision on the appeal by 
onler, mybig he lacktd JunWk-' March la to meet the deadluies 
tlon, and loU the company 10 itrirkised by state law. 
sue lu argumenu before IIK PCB. Ejther side can then lake the 

County Landfill atlorri^^dM}^ case belore the hid DisttKt Ap-
thai through bncls filed Fri^y^ Coun in Elgin. • •• : 

oouniy bcaitfs declaton 
doantheiOMMitlcn. 

BrMa alA were filed by aev-
eiBl of the other tawyera i^ddreia. 
htg Aa ecn^iay'a argumeiita. 

A motion by David Ackemaim. 
a vecial aasisunt sute'a attor-
ney. to dismiss County Undlill's 
poiitka was denied. Ackamann 
mrvad as a hearing officer during 
the pubUc heinng cn the epplica. 
lion. 

KB hearing officer Todd Park-
hurst, who alu Friday dmied sev-
eral other mMunis by lawyers lor 
both sides, uid ii would be up lo 
Ihe state board to decide iheir . 
menu when it meets to disrua 
Iheoppeol. 

ALTHOUGH Cesuy UmflU at-
lomeys still contend that Ihe ap-
pUcatkm should be deemed ap-

lawyers Fnday generally 

I 

%'HJ.stocJuon Fos-r 
orsw Pon-rtsmii» stsir 
.. ̂ yibora ol Moasaalo's W.C. 
KlwafMffy FBus in Saagel said they 

pli^ ftib the cacnpaqra re-
spw tomi dimenial Chemical kak 
MOnmy nlfht that sent 17 people lo 
Melrd Eea hospitals. Only one ol the 
llwaskepioveniliht . 

One rrMcal note was sounded by 
an linanli Fnnrnmnental Praieetino 
Agency olllcinl. Me guMiiined Wuy 

'Maamnfo safely olhclals had watted 
50 minutes to natlty the stale Emer-
gnncy Sendees Daester Aaenry la 
Sprlnglieia.in. ' 

-We donl queMioo that Ibey bad 
olber concerns.- mid Wlu Floweis. a 
spokesman tor OM arnnry in Spring 
nam -We do quesuoe Uie call com
ing 51 minuira ahar the ralama.-

Honna Vaodlvai. a spokrswoman 

anto Is Praised For Handling Of JLeak 
/ O^T for MonsaalL said lhal nlani ornriei. - ... .. _ J.'rohrhrs''s,-'!:^ 

Saagal and Cabokia as well as naigh-
bo^ namdacturan. 

*Tbere's a coafiouota roaier of 
Rumbofs thai we can." Vaadlver sakf. 

We can the onrty rommunlllea 
Our rihi toB^en is Ike nfecy o# 

Ibe people.-
Marafacnirere la lOlnoa are re-

quired to call the stale emergency 
®««cy When a chemical leak occorr 
That agency then notifies ocAer state 
Bgeoctes. 

The alarma IOUMM at 6:01 p m -
(be alKlrar slgoal souoded at 6:40 
p.m. Officials at uic emcrgencr ser
vice ageocy were fNXifled ai 0:61 
p.m.. Flowcrisald. 

The leak orcuned h the plant's 
add dlvMon A weu failed oe a pipe, 
icadlag to ibe leak of about 100 

pounds of rhlorcoulfoelc add. The 
add Li a chemical thai ts used la sev
eral romjiounds. >rom paints to pbar* 
msceuticils. The add eabbrfaM 
«hca H romcs to oootod wltfe mto-

Wiima Company. 41. a Moctwito 
employee, was tbe oety perioo boapi-
(allied ovcralihi. She bad com-
plaiaed of respiraiory ailments. She 
was released Tuesday from SI 
Mary's Hmpttal in East St Lous. 

Siileen other people bad com
plained of similar rympioms and 
were trcaieo at vartous boapltoh »d 
•ere then released Most vlcttaa 
•orked In a railroad yard gf ^ 

•Plani. 
Morwanio and olber chemical iiiaa> 

ufbdurrrs to Sangd have beea crm>' 
died in tar past for tbdr m 
acddeolal ckcmicai r ' 

But la ihb liaiaaca. Metro Fa.u 
aa.ghhois ol Mnnsaalo piiLsaC Ibr 
way Monsaato haaillag Uie laah. 

Fouar. kaatf or dbastar 
srrvlces tor East a. l«,h. said ika 
Urens bad wortrd properly tor imta 
the alert and iba -alKha,.- Tba u-
rens were htmuiad a year ago by the 
tjet^ compmua, iJalenTm rST 
Idaets of cbamlcal tpUto and gas 
emisstoos. 

Eait St. Loub Rta aial Brace BUI 
Slid Ibal Iba people at Moasaila 

ware vary cooparillva. Wa got 
prompt tnfonnauaa gbaot what want 
on." 

Saotcf Fire Chief ktarrlD OMea 
uid (be larldoat bad bappeeed 
quickly and never had IhraMCMd hb 
vUtage. 

wind blew the dlemlcnl vapan to 
the an* io Cabokia was uaartactad. 

"1^ 

-:ii 

J . .Ar.-vi'. 'i; 



sttiilned by pesticide-tainted herds 
, LTTTLE ROCK. Ark. (AP) — PesUcldecoii-
tamloallon of dairy herds to Arkansas and 
surrounding slates has spawned one of the 

. most serious financial problems the nation's 
dairy Iridustry has faced In yean, a federal 
official said Sunday. 

Michael Mastenon, a special asslstaot to 
Agriculture Secretary Richard Lyng. will 
head a task force scheduled to visll Arkan 
Oklahoma and Missouri on Tuesday to a 
economic damages facing farmers.-

Nearly 100 dairy farms In Arkansas and 
Missouri are under quarantine and cannot 
sell milk because cattle were found to have 

eaten feed contaminated wlib the pesUclde 
heptacblor. 

Herds In Oklabhma are being tested for 
heptacblor, which Was banned In 1983 after It 
was linked to cancer In tests on rats. The 
order banning It, however, permitted users to 
continue operations wllb the products until 
they exhausted supplies on hand. 

The latest recalls came Sunday after state 
Health Department officials announced 
more milk and milk products that exceeded 
federally allowed levels of heptachlor con
tamination. 

The recalls Included; 38,000 l»«unce and 

24-ounce cartons of Coleman Dairy cottage 
cheese; more than 2.000 half-gallon contain
ers of IGA and Borden whole milk; 5,200 gal
lon containers of Blossom Time milk packed 
for Safeway; and about 200 half-gallon con
tainers of milk delivered to homes and res
taurants by Humphries Dairy of Hot Springs. 
All the products were distributed only In Ar-

Offlclals have said that Valley Feeds of 
Van Buren sold the contaminated feed. 

Masterson said In a telephone Interview 
from Washington thai officials want to deter
mine If the federal Food and Drug Adminis

tration and stale officials "have actually 
contained the problem as far as the contami
nated milk going to the consumer. Our one 
goal Is to ensure Hurt the public health and 
safety Is being protected." 

"At the same time, this Involves a signifi
cant economic loss for the dairy farmers," he 
said. "We want to talk to them and get the 
particulars of how long they feel the cows 
were on the feed and other facts and data." 

The stale Health Department has recom
mended that pregnant and nursing women 
and children under the age of I drink pow
dered milk rather than fresh because babies 

are particularly susceptible to toxins. Others 
can continue to ditnk store-bought milk, offi
cials say. 

Dr. Stuart FItzhugh, a state Health Depart
ment deputy director, said Friday that the 
level of hef^chlor found In the breast milk 
was not high enough to warrant mothers 
switching 10 formulas If they have stopped 
drinking contaminated milk. 
.^However, Dr. Greg Kresse' of Eureka 

Springs said that he ordered all his patients to 
Aopjnurslng. He said heptachlor Is stored In 

^^y.fat so breast milk Is not necessarily safe 
'' mothers stop consuming dairy producW. 

mm. • 
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New herbicides 
By Nortrr Heikens 
01 The Soulhetn lllinoiean 

To the delight of farmers and gar
deners. some weeds, may commit 
suicide if ferocious, newly developed 
herbicides reach the market. 

Thirteen new substances thai are 
expected to supplement the original 
"Laser " herbicide, called by some 
experts the greatest agronomic de
velopment of the decade, have been 
discovered by a University of Illinois 
researcher. 

The original Laser herbicide, dis
covered two years ago. causes 
plants to lilerally commit suicide, 
according to agronomist Conslanlin 
RebelU. 

"Nothing can resist it." Rebeitz 
said. "You can kill anything with il 

. with the right combination." Dis
covery of laser herbicides was a 
spinoff of research conducted at the 
U of I in 1964 but wasn't developed 
until 1984, he said, 
i Upon news of the finding, many in 

the industry began hoping for a safe, 
effective and economical weedkiller. 

IntroducUon of the chemicals may 
not reach the market for several 
years, but "we re talking very, very 
seriously with quite a few manufac
turers," Rebeitz said. 

The herbicide, made from amino 
acids found in plant and animal 
cells, works quickly. Amino acids 

You can kill anything with it with the right 
combination. 

Southern imnol.an,Salurday, March R 

are basic cell building blocks. The 
acids convert rapidly into more im
mediate cell building blocks of chlo
rophyll. When combined with sun
light. the acids become excited and 
pass the excitement on to oxygen in 
the cell. 

The cell then dies. 
New substance combinations will 

work much like alaphabet letters 
combined to form words, Rebeitz 
said. Weed-nghting nrograms can be 
tailored for a specific Tield, similar 
to herbicides in use today. 

Rebeitz said that isn't the herbici
de's only advantage. 
It's likely that the new hertiicides 

will be cheaper than weed killers 
sold today at prices ranging from 85 
to 870 per gallon, he said. 

Low production costs will be the 
reason, he explained."They (herbici
de users) are going to have a very 
nice system of herbicides," Rebeitz 
said. "It's a tremendous flexibility." 

"This will eat up a very big share 
of the maritet until they come up 
with a chemical as safe as this one 
- if they can," he said. 

Laser herbicides are as environ--
mentally safe as well, he said. Be
cause the active ingredients are or
ganic, the herbicide will decompose 
with the dead plant. 

The time it takes for a plant to die 
is short —as quickly as 15 minutes in 
laboratory conditions and within a 
day in the field, he said. 

Some herbicides currently in use 
neied nearly two w^ks, he said. 

Reitz's discovery was called one of 
the top too scientific innovations of 
1984 and the decade's "most dra
matic agricultural development" by 
Science Digest magazine. 
In the future.the principle may be 

applied to pesticides, he said. 
During the research, Rebeitz dis-

caveretT a new plant classiricalion 
system based on the manner that 
various plants form chlorophyll, the 
pigment that gives plants 'heir 
green color. 

Chlorophyll triggers nh^yn-
thesis, which coriverts sunlight into 
plant food. Several forms of chhuo-
fhyll chemical species exist. 

r .1 in/ I o.-j , •„ 

Dairy quarantme 
list rises to 64 

LITTLE HOCK. Ark. (AP) - The 
state placed 31 more dairies on a 
quarantine list, bringing to 64 the 
number found lo have milk conta
minated with a pesticide that has led 
to recalls in six slates, a health offi
cial said Tuesday. 

The slates involved in the recall 
are Arkansas, Oklahoma, Missouri, 
Mississippi, Kansas and Tennessee. 

Torn Butler, deputy director for ad-
minislralion for the stale Health De
partment. said a few dairy farms 
had been released from the quaran
tine list and 31 had been added to it 
for a total of 64 quarantined farms. 
He said tests had cleared 81 farms in 
Arkan-sas. 
State veterinarian Taylor Woods 

said he expected the number of 
dairy herds quarantined because of 
contamination by heptachlor to 

U.S. attorney's office at Fori 
Smith, meanwhile, on Tuesday re
quested a federal court order to bar 
the sale of contaminated cattle feed 
by a Van Buren feed mill and gaso-
hol operation blamed as the source 
of the contamination. 

f r. k . 
County may 

mm- PCe 
I'- bacteria test 

ST. CHARLES, Mo.—Mmuanib Co.'s planned test of 
genetically engineered bacteria at an experimental 
farm may be delayed or hailed by St. Charles County 
officials who are seeking legal advice about the 
matter. County counselor W. Randolph Weber will be 
asked by the county's planning department whether -
Monsanto must obtain a zoning change for the site 
before conducting the test, the department said.' 
Monsanto has asked the U.S. Enviionmental Protec
tion Agency for permission to test the bacteria at its 
farm west of Si. Charles: Monsanto wants lo plam 
com seeds coated with a bacteria that is able to 
produce a pesticide in order to toll insects that prey. 
on corn rods. 
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The president also "shared the secret" with the 
prime minister of Malaysia over a White House lunch, 
the magazine said. Reagan is scheduled to annpunce 
his decision next Sunday. 

The Newsweek poll showed Reagan's approval rat
ing has cllinhed to 56 percent, its highest level in 2i/j 
years and the best for a candidate in the fourth year of 
his |ire.sldency since Eisenhower. 

1 he poll showed the percentage of voters strongly 
disapproving of Reagan's performance has dropped 
from 35 percent in September 1982 to 20 percent this 
month, with Democrats in the strongly negative cata-
gory dropping from 58 percent to 30 percent. 

The magazine said Reagan worked on his re-elec
tion announcement with a speechwriter during his 
Christmas trip to California. The five-minute speech is 
described by a Reagan adviser as "a humble appeal 
for support" which acknowledges that the nation still 
faces serious problems. 

The poll, conducted by the Gallup Organization, 
was based ori.telephone interviews with 1,015 adults 
betweenfJan. O-^S^^The margin of error is plus of 
minus 4 percentage points. 

A 
Chemical tank leak 

Sauget Injures 70 
SAUGET (AP) — An Ice chunk may have fallen on the 

no72ie of a corrosive chemical storage tank Sunday, releas-' 
ing a toxic liquid whose fumes injured more than 70 people,- ^ 
niithnrltiffc caM' ' I) M JI authorities said 

Sarah Gaines Collins, a spokesman for Monsanto Co., 
owner of the W. G. Krummerich plant, where the spill oc
curred, identified the corrosive chemical as about 6,000 

t

allons of phosphorus oxychloridc. 
She said seven Monsanto company employees were 

rented at the piant dispensary for rninor irritation and 
returned to work. The spillage, which occurred about 12:30 
p.m., was contained within about an hour, Collins said. 

"One theory was that an icicle had formed and dropped 
onto the nozzle mechanism, setting the chemical free," Coi-
lln.s said. "I don't think they'll really know for sure until they 
have a chance to investigate tomorrow." 

A hospital spokesman St. Mary's Hospital in neighboring 
East St. Louis said 53 people were treated for eye and lung 
Irritation and released and 12 others admitted for further 
treatment. None of the injuries was believed serious. 

Those helping contain the chemical and aid in the cleanup 
Included a hazardous materials team, Sauget police and an 
Illinois Environmental Protection Agency representative, 
state police Sgt. Stephen Brazier said. 

The 65 people treated at St. Mary's Hospital were resi
dents of the Rush City section of East St. Louis, adjacent to 
the plant next to the Mississippi River. Collins said she did 
not know how many of the plant's 1,200 employees were on 
duty at the time of the spill. > 

officials nnd gladdened opponents of nuclear power. 
The three utilities building the Zimmer nuclear power 

plant said |hey decided to convert it to a coal-fired plant 
because of sharply escalating costs and the uncertainties of 
obtaining an operating license. 

The.Moscow, Ohio, piant could be ready for operation as 
an 1,100-megawatt, coai-fired facility by 1991, top execu
tives of the three Ohio utilities said Saturday. Details of the 
conversion must still be decided, they said. 

Construction is being stopped immediately and 2,000 of 
the 2,500 construction employees there will be fired, said 
William Diqkhoner, president of Cincinnati Gas & Electric 
Co. 

The announcement caught officials of the town of Moscow 
by surprise. 

"Financially, it's going to hurt us over a span. What's going 
to hurt us worse is they tell me it will be three or four years 
before any construction takes place," said Mayor Eugene 
Holland. "It means our payroll taxes are done noW for the 
next three or four years. We'll have to tighten up,'as far as 
the biupget." 

A number of groups had protested the facility during the 
1970s and 1980s on grounds it was unsafe and that emer
gency evacuation plans were inadequate. 

"It's a wonderful day," said David Fankhauser, an early 
Zimmer opponent in licensing hearings. "U feels like a great 
weight has been lifted off my shoulders." 

W.S. White Jr., chairman of another "Zimmer partner, 
Columbus & Southern Ohio Electric Co., said he knows of no 
other conversion of a major commercial nuclear plant to 
coal use. But, he said, "We know of no technical reason why 
It cannot be done." 

Dayton Power & Light Co., the other partner in the 
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The three utilities serve a combined 1.5 million electric 
customers in central and southern Ohio and small parts of 
Kentucky and Indiana near Cincinnati. 

Executives of the three utilities said in announcing the 
decision that they were concerned about a decline in their 
utilities' bond ratings and Zimmer's ballooning cost of up to 
$3.5 billion. They said many details of the conversion still 
remain to be worked out. 

They said they consider nuclear power an important en
ergy source. But, they said, "the economic impact of the 
uncertainties in the nuclear licensing process was a major 
reason to pursue converting the Zimmer unit to coat." 
(ij Npyembe7jl982Pthe federal Nuclear Regulatory Com

mission halted airsafety-reiated construction at Zimmer 
after allegations of unsafe welding work and missing 
records on pipe welds in the plant's reactor safety systems. 
The NRC has continued the ban pending solution proposals. 

When announced in 1969, the single-reactor plant was to 
have cost $240 million. Bechtei Power Corp., hired to help 
manage Zimmer, estimated in September that it would cost 
$2.8 billion to $3.5 billion to finish it as a nuclear piant — up 
from a projected $1.7 billion a year ago — and that it would 
not generate electricity until 1986. 
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Oravo thinks It has found 
a better way to burn waste 
At roughly S200/ton, the incineration of 
ch nical wastes is not a bargain. But the 
implementation this fall of tough dispos
al rules under the Resource Conserva-
ti? I and Recovery Act (RCRA) and the 
need for safe disposal of huge quantities 
of nondegradable, highly toxic chemicals 
could make incineration a good buy. At 
least that is what Dravo Corp. (Pitts
burgh) is counting on. The engineering 
cor. tractor has signed an agreement with 
West Germany's Bayer to market and 
b'J'd large chemical waste incinerators 
in ihis countrj', using technology devel
oped by Bayer. 

The technology is based on Bayer's 
second incirerator at its Leverkusen 
plant, built to meet West Germany's 
W : ,-te Disposal Act of 1972 and Federal 
Antipollution Act of 1974. The unit, 
w' • h drew from the design of an incin-
er; r that had been in-operation for 
several years, was started up in late 
19" 1 It handles 25,000 metric tons/year 
of solid and liquid wastes, while meeting 
environmental standards {table): 

.I'ravo has been working with Bayer 
and L & C Steinmueller (Gumirters-
bsc'nV the designer-builder of the unit 
Steinmueller has the worldwide rights to 
market the incineration process. And 
although Dravo likely will fill the role of 
engineering contractor in the U.S., 
Steinmueller officials are quick to point 
out hat Dravo has not acquired the U.S. 
rights to the process and decisions will 
be made on a case-by-case basis. 
Ultimate way. "This is the ultimate way 
of waste disposal that we know of—a 
CerliDac or Rolls-Royce," says Carlisle 
Gilbert, vice-president of marketing and 
technical development for Dravo. "You 
can spend less money on other disposal 
systems, but they do less." Dravo esti
mates that the cost of such an indnera-
tor ill be about $25 million. 

The Leverkusen indnerator consists of 
a string of combustion and heat recovery 
modules, ending with electrostatic pre
cipitators and qydone and jet scrublwrs. 
Solid and liquid wastes are burned in a 
rotary kiln, which is followed by a sec
ondary combustion chamber. According 
to Gilbert, the plant can handle all types 
of halogenated compounds, including 
chlorinated hydrocarbons, and organics 
contc'-iring phosphorus, sulfur and sili
cones, in bulk or in steel drums. 

The process produces a slag contain^r ? 

heavy-metal compounds that could be 
recovered and particulates from the pre
cipitators that are encapsulated and 
buried. The remaining pollutants are 
removed in the scrubbers. 

Gilbert says the incinerator operates 
largely on the energy produced from the 
waste; very little auxiliary fuel is 
required. In fact, he says, the waste-heat 
boiler provides steam for the process and 
for the overall chemical complex. But, he 
claims, there is a trick to operating 
Bayer's incinerator to get maximum dis
posal and minimum emissions. "It's how 
you put the cheese on the mousetrap and 
spring it," Gilbert says. "It will take 
Dravo's engineering, procurement and 
construction experience in the U.S., 
Steinmueller's fundamental design, and 
the knowledge gained by Bayer operat
ing the facility to make a plant function 
successfully in the U.S.," says Gilbert. 
Current buzzword. "Incineration is the 
current buzzword, and 
it's a good buzzword," 
says Jack Lurcott, di
rector of corporate de
velopment at Rollins 
Environmental Ser
vices, a major disposal 
firm. Once a chemical 
passes through an in
cinerator "it no longer 
exists—it's gone, and 
what's left tehind can 
readily be handled by 
land disposal," he adds. 
Most chemical compa
nies, however, prefer to 
let disposal firms oper
ate costly incinerators 
and wrestle with siting 
problems. Rollins, for 
instance, has three incinerators. IT 
Enviroscience (Knoxville, Tenn.), formed 
in April by the merger of IT Corp. and 
the former Hydroscience Div. of Dow 
Chemical, is building an $84-million 
waste-disposal facility near major chem
ical complexes in Geismar, La. {CW, 
Feb. IS, p.i2). And Rollins' Lurcott 
points out that building $30-50-million 
incinerators is "big business," and that 
it will take firms in' the $300-500-
million/year revenue category to handle 
future waste incineration projects. 

Moreover, he calls the current climate 
for siting incinerator. "scary." Local 
opposi'jVin to such ;,its is a major 

problem, he says. But he is encouraged 
by action in various state legislatures, 
particularly in Michigan, New Jersey, 
New York and Pennsylvania. It will take 
these states another six months to devel
op their siting policies, he believes, "and 
then companies in the private sector will 
be ready to go." 
Misapplication. Rudy Novak, head of 
waste control at IT Enviroscience 
expresses another concern. "A good 
share—25% —of our work is with people 
who have an incinerator that has not 
worked. There has been a misapplica
tion. They did not realize the full extent 
of the problem, and they oversimplified 
it," he says. 

"Incineration doesn't stand well 
alone," Novak says. "You need to look at 
the total treatment process." This 
involves proper indentification of the 
waste problem, including an understand
ing of the material to be disposed of, and 
how it is to be handled and stored under 
RCRA and Occupational Safety & Health 
Administration regulations. In additic-n, 
firms offering waste disposal facilities 
should be prepared to "participate in 
public hearings, where their designs 
must be defended," says Novak. " • 

• How Bayer's incinerator 
r; measureis up to West German standards 

.Mllllgrarht par cubic metar • 

. V \ ,, . . . ' Emlttlons 

.: . Stack-gas coriripon«ntv Normal Pack ;' '' 

Stata-imDOMd' 
limit; 

Sulfur dioxide ^ ' 300 800 • 1,250 
Nitrogen oxides • ' 400 f 1.000 plus* V 1.000 

. Hydrogen chloridei^.V ; 50 : 100 = ^ 100 
Hydrogen fluoride V . . 3 • • 10 
Particulates.: , : 20 .; 100 ' r: 100 
.Organic carbph" /: • 5; ; • • 10-.. 50 

.*NOX amlulont occalonaMy axcaad limit whan operatlhg temparatura 
.(mora than 1,000 C). It boottad for toma chlorlnatad compounds. 
...Sourca: Watt Carman anvlronmantal authorltlat . 

It is still too early to tell how Dravo 
will fare with the Bayer technology. 
However, one firm that has held prelim
inary discussions with Dravo is inter
ested enough to visit Germany to see the 
Bayer facility in operation. Kenn»Th 

^ Glatz, process development manager for 
Waste Management (Oak Brool^ 111.), 
says the advantages offered by Dravu 
are "proven technology and experience 
with specific wastes." One disadvantage 
of the system might be the cost F.<i 
Glatz says disposal firms are facing 
tougher challenges than in the pai- t 
"and the Germans have successfully 
addressed tough disposal problems." <1 
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Fig. 1—Over-all view of the No. li incinerator system with flue-gas scrubber, seen from the west. 

How Bayer incinerates wastes 
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This large chemical waste disposal 

system handles 25,000 tons per year 

of special wastes and produces 140,000 

tons of steam while meeting 

current environmental rules 

H. W. Fabian, P. Reher and M. Schoen, Bayer AG. 
Lcvcrkuscn, Germany 

AFTER APPROXIMATELY one year of trials the No. II 
incinerator system at Bayer's I^verkusen plant was com
missioned for regular service in November 1977. The con
struction of this system with downstream flue-gas scrub
ber had become necessary as a result of the increasing 
volume of waste and the additional re(]uireinents imposed 
for the disposal of "special waste." 

The s\-stem's capacity allows the incineration of ap
proximately 25^000 nieiric tons of special wastes per 
annum and produces approximately 140,000 tons of 
steam. It consists primarily of the waste bunker building, 
the rotars- kiln with serotulaiy combustion chamber in
cluding all feed devices for solid, paste and liquid waste, 
the heat rci owrs" l.K>iler. the electrostatic filter and the 
flue-gas scrubber which in turn consists of the injection 
cooler, two rotary *.scrubh*'rs and one jet scrubber. 

The purified flue-gas is heated in two heat exchanger* 
and discharged by a suction blower via a stack of 100 nt 
heighth. The stack is fitted with sensors and apparatus for 
the continuous measurement and recording of the tyjie 
and quantity of the eniissiotis. The scrubnitig water is 
transferred to the company's own waste water treatmeitt 
plant. Solid ash and dust are deposited in licensed dis-
|x>sal sites. 

The system requires an operator staff of 35 persons in
cluding :hc instrumentation and maintenance personnel. 
The acquisition cost was DM 27 million. The system 
concept was developed in collaboration with L.&C. Stein-
mueller, D-5270 Gummersbach. Steinmueller was also the 
design and construction contractor. The operating cost 
is DM 10 million per annum. The average incineration 
cost is DM 400 per ton of waste. 

Background. In 1973 the construction of a second in
cineration system with downstream flue-gas scrubber 
was decided as a result of the increasing volume of 
"special waste" generated by the plants of Baser .^G. 

It was planned to use this system for tin*-disposal of 
all "special waste" as defined in § 2.2 of the Waste Dis-
|)osal Act (.\bfallbeseitigungsgi*setzl dated June 7. 1972. 
ai;d in accord.nice with the Federal .Viiti-l'olluiion .\cl 
(Bundesimmis.sionsschut/gesetz—lilm.SchGi dated Man i 
15. 1974. and th.e Tcrhnical Directive on the •• 



HOW BAYER INCINERATES WASTES 

Soi;= waste bunkers 
Kilr inargmg system 
Rotary kiln 
Liquid waste burners 
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6 Heat recovery bO'ier 
7 Electrostatic litters 
e Flue-gas scrubbe' (3-stagel 
9 Scrubb'ng water oxidation 

10 Suction blower with heat exchanger 
11 Stack (100 m height) 

Fig. 2—Process schematic of the No. II incinerator system. 

.\ir Pollution (TVchnisrlie Anlcitunt; /ur Rcinhaltung der 
Luft—T.\—Lufti dated Aug. 28. 1974. 

The following requirements v\-ere imposed on the design 
and ojieration of this s\-stem and the clean incineration of 
the "special waste" involved in accordance with the 
statutes: 

1. Incineration must alwa\-s be jireceded by careful 
analysis and classification of the waste in order to 
determine the best suited treatment method. 

2. The design, process technology and mode of opera
tion of the incinerator system must be suitable for 
adaptation to the specific waste problems encount-' 
ered, i.e., the system must be designed so that any ; 
change in the quantity and composition of the waste 
will not cause any malfunction in the process. 

3. The design of the combustion spaces and heat re
covery systems as well as the materials used for 
them must minimize the flue gas damage. 

4. Finally, the flue-gas scrubbers must be designed so 
that removal of the pollutants from the flue gas is 
ensured regardless of quantity and ratio between the 
individual flue gas com]x>nents. 

SPECIAL WASTE 
In order to facilitate special waste handling and to 

allow a certain classification which is also required for 
intermediate storage, this waste type was roughly clas- ' 
sified into four categories on the basis of the chemical 
prop-rties: 

1. Halogen, nitrogen, sulfur, phosjihorous and silicon-
containing production waste. 

2. Toxic, spontnneoiish igniting, .spontaneously de-

/:^0tnptJSTng and s])ontaneously polymerizing waste as 
well as waste generating strong odors. 

3. Waste of high reactivity which may react spontan
eously with other waste or have a strong corrosive 
effect, and 

4. Miscellaneous waste consisting of minor quantities of 
highly different waste whose rom|)osition is mostly 
unknown. 

Classification under physical aspects would have been 
possible on the basis of the state of aggregation (solid, 
liquid) or on the basis of their calorific value which 
varies from 0 to 40,000 kj/kg. However, in practical op
erations such a classification would not have been feasi
ble since the chemical properties dominate. 

INCINERATION PROBLEMS 
In addition, the concept for the No. II incinerator 

t>'Stem had been influenced by some basic considerations 
arising from the specific incineration problems of some 
waste types. As an e.xample for these problems, the dis
posal of chlorine-, phosphorous- and silicon-containing 
waste and the heavy-metal-containing ash generatetl 
upon incineration shall be explained in more detail.* 

Incineration of chlorine-containing waste. In addi
tion to CO- and H-O the incineration of chlorine-con
taining waste primarily produces HCl. The cohcenlr.i-
ticn of the generated HCl can be estimated fairly rapidly 
if the chlorine content of the waste and the excess air 
number are known. Thus it can be shown that the limit 
of 100 mg/niii* HCl in the exhaust air. which the Gei-
man air |x)llution directive requires, will lie reached ami 
exceeded even when the waste has a very low chlorin-
ronlent. For instance, the flue irases of waMe cont.iinii. 

OA r » Oiff -9 



lU I'V weight chlorinf. incinerated with 30^r excess 
jii i.e.. at ,V = 1.5. already contains 160 inu' HCl nm". 
j'o. waste whoie chlorine content may Ijc SOfe by weight 
jn>. more, the HCl content in the flue gas will be in 
ihe order of several tfrannnes HCl nm'. The |X)ssibility 
tliat major tiuantities of HCl may be generated requires 
ver\ careful selection of materials and inqioses maximuni 
ie(|uirenients on the efficiency of the flue-gas scrubbers. 

.\pparently caused by HCH and supjrorted by other 
jgciessive volatile fine-gas comjronents. cornwion damage 
t»-as also tetnjx>rarily encountered on s\-stetn comixments 
which, due to their composition of materials, should have 
resisted this corrosive attack. Some parts made of Has-
:clIoy C in the injection cooler, in the rotary scrubbers and 
in the droplet traps were completely destroyed after only 
a few thousand o])erating hours. .Similar damage was 
als. eiKountcrcd in the heat exchanger and in the suction 
bk .er. These damage and malfunction problems have 
no- been corrected through design changes and through 
thi' use of improved materials. 

In the combustion of chlorinated hydrocarbons the 
formation of elementary chlorine tluough oxidation of 
HCl cannot be theoretically excluded. Chlorine represents 
a certain dancer to metallic system components. The 
thermodynamic data of this oxidation process, which is 
referred to as the Deacon reaction, show that chlorine 
formation is strongly reduced with incrcasinc temjj«'raturc 
and increasing water content, but is facilitated with de
creasing temperature and increasing HCl and oxygen con-
rentration. .^t the usual combustion temperatures Ijetween 
l,2''iO and KSCWC, however, the theoretically possible 
ch! rine quantity is only 10 mg Cl^/nm' which is negli-
gif e. 

• onsiderably more significant, however, is the c|uestion 
as ,o the change of equilibrium taking place as the flue 
gases pass through the ducts of the heat recovery boi|cr 
until they have cooled to approx. .100'C. In this tem
perature range the equilibrium concentration of chlorine 
b so high that the corrosion of the boiler and system 
com]X>nents must be feared. It is a known fact that carbon 
as well as iron and copper oxides ha\-e a catalytic effect 
and accelerate the equilibrium. In fact, a concentration 
of 200 mg CU/nm' has been measured in the flue gas 
during the incineration of copper-containing chlorinated 
hydrocarbons. The combustion space temperature was 
lilOO^C, and the flue gases passed the temperature drop 
from 1,100°C to 600°C in approximately 2 seconds. In 
addition, the catalytic effect of dust from the electro-
»ta ic filter on chlorine formation was studied under lab
ors :ory conditions. For these studies a mixture of OO^r 
bj- volume of air, 9^ by \-olume of water vapor and I^c 
b)- volume of HCl was passed through a reaction tube 
at SOCC filled with glass wool and dust from the elec
trostatic filter, and the chlorine content dctennined at 
the outlet, .•\fter a residence period of 15 seconds, chlorine 
contents up to 800 mg CU/nin® were determined. 

Similar reactions take place in the incineration of 
hrontine and iodine-containing waste. .As a result of the 
lower electron negativities of brontine and iodine, the 
«nf.ivorable effect arises that the formation of the cor
responding halogenatcd hydrocarbons will shift in favor 
of f:i e halogens so that incre.ising quantities of free bro-
"lir- and iodine are produced. 

1 order to avoid the problems in systems technology 

•i ..icl" 

Fig. 3—Bunker building for solid waste; de^ 
truck. ^ 

and apparatus involved in the possible occurrence of free 
halogens in the flue gas, it has been found advanUtgcous 
to incinerate halogen-containing waste together with 
sulfur-containing waste. Ajjparently the .SO; prodiaed 
during this process will reduce the halogens present to 
the corresponding halogenides to a degree where not 
even traces of halogen can be identified by analysis. 
Therefore, the prerequisite for stopping the halogen.s in 
the flue-gas flow is to maintain a ennstant waste mix 
and an adequately great SO; ronfcniration. .As a result 
of this mode of operation it has been jrossihle so far to 
avoid any corrosion damage by halogens. 

Incineration of polychlorinated compounds. Certain 
polyrhlorinated eompounds may appear problematic from 
the point of view of incineration in that they are charac
terized by their increased thennal stability. Consctiucntly. 
their complete incineration may require higher teiiqwra-
tures and longer residence times in the combustion zone. 
Our own studies in this field have shown that, at tein-
peraturn above 1200°C and minimum residence times 
of I second, it was imjjossible to identify any ehlorinated 
compounds in the flue gas. the lower identification limit 
of the analysis being approximately 0.003 /ig/nm'. 

Incineration of organic phosphorous compounds. 
The primary combustion product of organic phosphorous 
compounds is gaseous phosphorous pentoxide. I'his com
pound has extremely unfas-orable chemical and physical 
properties for the process of an incinerator system. Phos
phorous pentoxide is fairly volatile, its vapor pressure 
being 10"- Torr at 300''C which is equivalent to 170 
mg P«0,o per nm®, its melting point is 569° C and its 
boiling point 591 °C. Being the anhydride of a strong 
tribasic acid, phosphorous pentoxide violently reacts with 
water even at elevated temperatures, forming mctaphos-
phoric acid. Phosphates of varied basicity are formed in 
the presence of basic oxides or s.-ilts. At temperatures 
above 600°C reactions with airborne dust deposited on 
heat exchanger surfaces and on the internals of the cler-
trostatie filters take place with the result that these loose 
deposits turn into sticky, firmly adhering and difficult to 
remove incrustations. This will result in increased pressure 
drop .and reduced efficiency of the iieat recoven.- bi»ilrr 
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Fig. 4 —Incineration of liquid waste from settling tanks. 

and clcctrostatir air filters. In addition, reactions with the 
boiler walls cannot be e.xcluded. The q^seoiis P|Oi„ pene
trates the dust deposits and reacts with the protccti\-e iron 
oxide lasers on the boiler wall, fomiinq iron phosphates. 
In addition, it has been observed that, due to the verv-
sniall teinperaturc interval between condensation point 
and mcltini? point (AT = 22°C). when the pho.sphorous 
o.xidc-containing flue gases cool, it will easily happen that 
verv* fine aerosols arc produced which arc only highly in
adequately separated by conventional dust traps. Many> 
experiments and design, modifications were necessarv* in 
order to find a solution for these ]>roblems. In the mean
time the process technology and the plant design have 
been adapted to the point where no emissions are ob
served even under surging P^O,,, loads. 

Incineration of organic silicon compounds. Ex- ' 
tremely fine silicon dioxide particles are produced during 
the incineration of organic silicon compounds. SiO- has 
a' very high melting point (1713° CI and high electrical 
resistance (10'--10" n/cm). Both are adverse properties 
from the point of view of optimum electrostatic dust 
separation. As a result of the very high melting point the 
SiO; aerosols from the primary process will not agglom
erate into larger particles, and the separation efhciencv 
of the electrostatic filter is corrcspf)ndingly poor. Due to 
the high electrical resistance, the electrical charge is trans
ferred verv- slowly from the de|)osits to the separation 
electrodes. The .SiO^ dejmsits have the effect of a dielec
tric. impedinc the electron flux between si>ray di.scharge 
electrodes and separ.ition electrodes which is necessarv-
for dust separayon. 

It is found in da\-to-day o|>eraiions that durinc tlx* 

incineiatiun of silicon-c omainine c ompounds tl.c- .«c|jar.i-
tioii efficiency wili diop hi-low !>ll jH-rceiit of tiie iiMi.ii 
v-ahie in spite of iin-r«-a<ed field strength. In ti.«'se jase* 
the j>eimated plate-, the spray discharge wiies and tlx-
separation plates of tin- elceirii- dust filteis un M.IJSI--
qneiitly coven-d with dnst deposits up to 10 mm thickness. 
Noniial vihratin.g devices are inadequate for the remov-al 
of this type of dust .iccuninlation. .\ineiy-nine jmnent 
of this dust consists of .SiO-: its density ha* Ijeen dctei-
inined at 0.05 g.'cnr. Consequently, the itu incration 
organic silicon compounds u.sually requires extensive 
manual cleaning work in the electrostatic filter systems. 

This is another case where the process was o|)timi/i d 
through systematic e.xiA-riments and some redesign to 
the degree where malfunctions of the tyjje dcscriln-d 
above no longer occur. 

Ash with heavy-meiat content. 6nc proljlem of siwckd 
significance is the heavy-metal content of slag and ash. 
In addition to meial compounds which are in.snluhle in 
water, a great number of soluble metal eompoimds in 
the form of oxides, cldorides or sulfates are prnduced 
during the incineration of chemiial waste. Tliese rom-
|x>unds, contained in the slag and a.sii. are easily eluied 
when the slag or ash is Hushed from the system, and thus 
may get into tlte waste water. Tiie prevention of this 
contamination requires additional methods t<> n-duce the 
hcavy-mctal content of scruhhing and sla.g water. One 
such method, for instaiu-e. is ll"* nrecipitation of heavv-
mctal ions with ntilk of lime, forming hydroxides which 
are almost insoluble in water and cai^be filtered. 

.\nother proltlern is the volatility of cert.iin metal 
compounds. Some metal oxides and chloride.s have such 
a high vajmr pressure at temperatures from only 1.50 to 
350'C that they will pass the ele< trostatic filters and. 
unless there is a flue-gas st rubljer. would condense only 
after furtiier cooling and discharge into the atmosphere. 
These include jjredominajuly the oxides of arsenic, selen
ium and phosj)horous as well as the chlorides of antimony, 
arsenic, iron, mercury, tin. cadmium, bismuth, ziiic and 
tantalum. Since some of these compounds aie highly toxic, 
the flue-gas scrubbers must be extremely efficient. For 
instance, a mcrcurv- content of only O.Kr by weight in 
waste w ould be sufficient to cause an emission of approx
imately 120 mg HgCl.../ nm ' in the exhaust gas. Or, during 
the incineration of waste containing 0.1 by weight of 
CdCl- and provided that all of the easily soluble cadmium 
chloride is dissolved in the slag water, the waste water, 
based on a realistic waste water ratio of 2 m' per ton 
of waste incinerated, would contain approximntely 500 
mg CdClj/liter! 

WASTE ACCEPTANCE 
Waste generated in Bayer AG plants is first reported 

by the operating departments to the anti-pollution and 
waste dis|>osal department, using an incineration ]>ennit 
accompanied by a 5 kg sample. This incineration pennit 
includes data on the quantity, the precise designation and 
cJiaracteristic cotuponents of the waste to Ix- incinerated. 
Qther im|'<ort.-)t)t information for waste disposal includi-
the tyire of p.-nkaging and/or deliverv- to tiu- pl.nnt. the 
date of delivery, the state of aggnrgation of tla' waste, is-
combiistibilltv. tlie il.'isli iioint ilii- .tr-- -. 



the calorifir tbta. it* liehavior uj)i'ti Ijeatiiisr. its boilinsi 
point, gas generation, reactivity witJi water. toNtcity. any 
odors ifenerated and the lia/ard class accoidine to the 
Fl.nnniable Liquid Directive f\'bF . Within the waste 
disposed dejiartinent the waste accejitance and ins|)ection 
laboratory group, on the basis of this infonnation and if 
necessary its own laboratory studies, detcnnines the tech
nically and rcononiically optiiuuin waste disposal method 
(incineration with or without flue-gas scrubbing, incin
eration on the high seas, surface or underground dis
posal:. completes the study by assigning an inspection 
number and communicates the result to the operating 
departntent concerned. If the waste dis]X)saI department 
proposes the disposal of waste by incitieration. the waste 
will be delivered to the plant together with a waste way 
bdl which lists predominantly the quantity, number and 
type of containers, the inspection number and the ma-
tertab classification code. This materials classification code 
is itnportaiU for computing the incineration cost. Practical 
experience has shown that a rough classification of com
bustible waste into eight materials classes is best. The incin
eration cost per materials class varies from DM 165' 
ton for liquid non-chlorinated waste to DM 885/ton 
for waste in small containers of highly variable content. 

On the basis of the materials classihcation code the 
incoming waste is channelled to certain collection points 
by a control center. Solid halogen-, sulfur- and/or phos
phorous-containing waste is collected in a bunker build
ing. This bunker building includes four chambers having a 
capacity of 200 m^ each. On the basis of their basicity, 
neutral, basic or acid wastes are segregated and collected 
in a certain chamber each. The fourth chamber is avail
able for special waste types. Liquid halogen-, sulfur-
aiid 'or phosphorous-containing waste is cither incinerated 
directly from settling tanks (ma.\imum capacity 10 m'f 
or collected in larger tanks (capacity approx. 400 m*) 
for intermediate storage. The method used is decided on 
the basis of the quantities generated and the chemical 
compatibility of the difTenent waste types. Highly reactive, 
decomposing and/or generally difhcult to handle waste 
is delivered in combustible plastic drums whenever pos
sible (capacity 60 to 100 liters), handled via a separate 
drum elevator and dropped with drum into the rotary kiln 
for incineration. 

NO. II INCINERATOR SYSTEM 
The process concept for the No. II incinerator system 

was developed on the basis of the speci6c waste situation 
prevailing at Bayer's Leverkusen plant with due consid
eration to the theoretical studies above. The practical 
experience acquired in several years of operation on No. 
I incinerator system proved highly advahtageous for the 
detailed planning effort.* 

One new feature of this process b the multi-stage flue-
gas scrubber system. Other design modifications included 
the configuration of the ash bunkers, the lay out and 
design of the afterburner chamber and the design of . the 
heat recovery boiler. 

The process schematic of No. II incincmtor system is 
shown in Fig. 2. The futtctions of the individual system 
components are described below. 

The most important technical, specifications of this 
sy.stem have heen compiled in the following t.able: 
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Flfl. 5—Rotary kiln with upright, 2-duct afterburner chamber. 
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aotiry kll« 

Solid WKti iflcintrition 
(wc aOo<il 

liquid M»tc incineration 
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Residence time 
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riuo-iss outlet temperature 

Heat recovery bailer 
Nrat recovery 
Flue-fas outlet temperature 

tlectroatetic ftltcrt 
Dry dust removal 

Flue-fa I tcrubbor 
Ccolin; and HCI separation 
Residual dusi separation 
Alkaline scrubber 
Sullite oxidalton 
CshausI air outlet 
temperelure 

tVaale-eir heating 
Suction blower 

4 chambers 
1 grapple 
1 plate cDn»e/or 
2 slide lales 
I charfinf ram 
i drum elevalor 

various settlinf tanke 
tank farm 
1 sustaininf burner 
1 iniector 
1 blower 
1 blower 

various settlinf tanks 
tank farm 
3 liquid burners 
I booster burner 

! 200 m' capacity per cbamber 
' O f m' capacity 
I 3-4 ton/hour 

approa. 2-minute cycles 

capaDty 2-3 ten/hour 

lenflb 13.S m 
diameter 3.5 m 
maximum thermal load tS Ccal/hr 
(approx. 60 CJ/ht) 

cjpacily 3-5 m' 
loveral tanks 
upacity 300 kf/hr 

4 ducts 

1 injection cooler 
2 rotary Krubbets 
1 jel Ktubbei 
2 columns 

capacity 37.000 m',hr 
capacity 5.400 m'/hr 
i,rOO to 1.200' C 

capacity 1-S m> 
several tanks 
capacity iOO kf/hr per burner 
capacity 50 kf/hr 

2-4 sees. 
40.000-50,000 nm'/hf. max. 
thermal load 20 Gcalrhr 
lapptoi. 60 CJihti 
1,200-1.300' C 

20 ten steam/hr, 3t bars. 350* C 
300° C 

•tea. 20 kf dust/br 

t-t m' watf r./hr 
S-ri m' water/hr 
2-12 m» waler/l 

2 heal eaehancMj,--'^ 
, I dueled-inipe^ blows 

suck 

blower capacilr E0.0C3 m'/hr. drive 
ritinf 335 kW 

insulated sicti tube 
inslrumentatisn and 
recording devices 

: keifht 100 m 

• wasle-air cuHtl veloci', 12-15 
m'sec. 
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CHARGING SYSTEMS 
Solid waste charging. Solid \v.-iste is I>redniniiuini!\ 
deliviTcd in tipping lorries and collected in a scaled 
honker hiiildine- Bulky materials arc crushed in an impart 
mill. The charqine hopper located above the rotar\- kiln 
inlet is charged by a grapple which is controlled from a 
ftilly air-conditioned operator cab which is sealed against 
the blinker space, usin-.; T\' cameras and TV screens in 
a partially automatic, pgrtially manual operation. The 
rotary kiln inlet is scaled against the bunker space by a 
lock fitted with two sliding gates. When the inclined 
sliding gate lin the drop chute of the rotary kiln inlet ) 
is closed, a horizontal .sliding gate located in the charging 
hopper will open. 

A continuou.sly operating plate conveyor belt located 
helow moves the waste into the drop chute and deposits 
it on the inclined slidine gate. .After a certain rxcle time 
the horizontal sliding gate will open and the waste will 
drop dpwn an inclined chute into the rotary kiln inlet. 
Any waste remaining on this inclined chute is pushed 
down by a ram. 

Liquid waste charging. Liquid waste is delivered in 
scaled settling tanks having a capacity up to 10 m^. Part 
of the liquid waste is incinerated directly from these 
settling tanks while another part is collected for interme
diate storage in larger tanks 400 m"' capacity'; prior to 
incineration. 

The transport of this liipiid waste to the individual 
incineration jxiints is accoin];Iished via pumps or under 
nitrogen pressure '3 bars). Waste oil containing solids 
is first purified in a screening machine. Tiie screen residue 
with a particle size of over 2 mm is moved by a com
pressed-air conveyor sy.stem {Gulliver gun; via a pi|>e 
line directly into the rotary kiln. .Some of the waste de
livered in settling tanks requires liquefaction through 
heating prior to combustion so that it can be pumped 
and atomized in the burners. 

Steam outlets at up to 30 bars pressure are available 
for this puqiose. .After removal of the waste from the 
settling tanks through pressure, the tanks are de-pres
surized via gas lines terminating in the afterburner cham
ber via intermediate safety devices. Waste liquids of low 
calorific value arc atomized together* with waste having 
high calorific value in multiple-fuel burners and inciner
ated. .Atomization is accomplished either with steam or 
with compressed air. 

These burners are located in the face side of the rotary 
kiln (1 burner) and in the wall of the afterburner cham
ber (3 burners, 1 booster burner). Burner monitoring 
is accomplished via a temperature sensor system. When 
the temperature drops below lOSO^C a booster burner 
fired with natural gas is ignited, supporting the main 
burners. If the temperature continues to drop below 
950" C. the fuel feed is interrupted by quick-action valvM. 

Charging of problematic waste in small containers. 
.A sejurate system is available for chanring the system 
with w.me in small i imtainers 'cans, drums) which con
sist pp-dni!)in.aiitlv of an elevator, a roller lonveyor. .i 
Jock with two sliding gates and a tilting table from which 
llie .sm.ill iontainers ate iiro|>|>«>d into the rot.iry kiln. 

This charging system is intcrloi ked b\ the «ontrol systen. 
so that these small containers can be dropped into lia-
rotary kiln only when the inelined sliding gate is elosod 
This insure- that there will not he any ititerferome !>«•-
tweeii the drum charging system .ind ilie solid wa>li-
rhareing system. 

Rotary kiln, afterburner chamber. The rotaiv kiln 
lias a length of 13..5 m and an outer diamotei of a.'iO m. 
The ceramic refractory liner has .i tiiickncss of n.2.'i m. 
Gonsetjuently. its inner diameter is appro.xiinatcly 15 m. 
The rotary kiln is inclined .3 percent toward the outlet 
end. 

The average rotating speed is a]}pr<-\iiiiately 9 revo
lutions per hour. It is infinitely variable between 7 and 24 
revolutions per hour. The residence period of the w.iste 
in the rotary kiln is approximately 1 '/i hour. The iotei nal 
temperatures reach 1.200 to 1.300-C. The hottest zone is 
located in the 7 to 11 ni range. Tliis is tlie zone where 
the strongest corrosion .ind erosion attack takes place. It 
is attempted to keep this attack within justifiable limits 
through the selection of extremely high-qu.nlity rcfrarlurx 
materials and the continuous presence of .i prolei live slag 
layer. .At the discharge from the rotary kiln the slag drops 
into a water-filled jilate l onveyor slag lemoval sy.stem. The 
slag is free of any jiollutants and can lie deposited at a 
disposal site witliout any d.mgrr. The combustion air at 
a rate of approx. + '.000 nm' li is aspired from the bunkei 
building and injected into the rotary kiln inlet below the 
solid waste charging system. The gross thermal rating of 
this rotaiy kiln is approx. 60 GJ (15 GcaL. 

A circular. 2-duct. upiight afterburner rh:iml)rr is 
placed immediately downstream of the rotary kiln. Its 
height is .approx. 9 m and its inner di.ainctcr 4.10 :n. 
Botli ducts are provided witii a liner of liigii-tem|)craturc 
ccramie refractories. .At approximately half the liciglit of 
the first duct three liquid burners witli an average 
tliruput of approximately 300 kg/h per burner are distri
buted over tlie circumference. 

In continuous operation this arrangement will achieve 
intensi\-e admixture of tiic flue gases, combustion tem
peratures up to a maximum of 1300'C and a residence 
jieriod of 2 to 4 seconds. Secondary air nozzles arc in
stalled above these burners for safety reasons through 
which additional combustion air can be injected. The 
entire inner space of the rotary kiln can be inspected 
from a port located in the base of the first afterburner 
duct. This has special advanUges for the continuous in
spection of the rotary kiln refractorj- liner and the pro
tective slag layer in the kiln. 

The second duct ser\-es as an abatement chamber, and 
its bottom end has an ash collection space. This space 
can be cleared at certain time intervals tiirough a port 
of several square meters area wliicli is clpsetTTiy four bulk
heads; a front end loader is uscd,.fof^h removal. Con
tinuously oiierating convey-or^dtf^ces have not been 'found 
feasible at this poinijJITnrafterhurner i iinmbcr is designed 
for an over-alHheniinl rating of 80 GJ ;20 (Jcal). 

Heat recovery boiler. The flue g.ises dejiarting from 
the afteiburncr chamber at apjjrox. 120n''(: .arc cooled 
to .ibout .300'C in the lieat recovery boiler, geiier.itiug 
approx. 20 tons of steam jn-r hour at 38 haix and 350- Ci. 
This heat recovery boiler is an upright 4-duet boiler ivpi-. 
The first two ducts are emjitv ducts with radiafixe Iv.itinr 
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surfaces. The last two ducts contain superheater, evapo
rator and economizer. 

These boiler ducts have been made of finned tubing 
cooled by natural circulation. The contact heating sur
faces have been welded from square tubing, forming 
smooth elements that are easy to clean with soot blowers, 
and connected to a forced circulation cooling sj-stem. The 
rotary kiln charging system and the heat exchangers used 
for heating the scrubbed flue gases are also installed in 
this cooling circuit. 

Flue-gas scrubbers. In addition to CO2 and HjO the 
combustion of chemical waste produces predominantly 
SO-, HCl, NOx and dust as well as minor quantities of 
HF, SO, and P4O10 whose quantities in the flue gas have 
been limited under the Anti Air Pollution Directive (TA-
Luft). so that most of them must be scrubbed from the 
flue gas. 

The concept definition for the flue-gas scrubbing system 
was based on the assumption that the flue gases will con
tain an a«rage of 10 g HCl/nm®, 2.5 g SOj/nm* and 
2 g dust/nm', and that multiples of these concentrations 
may easily occur under peak loads. The quantities, of 
HF, NO,, SO, and P^Ojo were considered to be of 
minor significance. 

The dry portion of the combination dry-wet flue-gas 
scrubbing system consists of the electrostatic filter and 
the 3-stage wet portion of the injection cooler (quench), 
the two rotary scrubbers in a parallel configuration and 
the jet scrubber.* 

The m.ijority of the dust is precipit.ited from the flue 

gases at approx. 300° C in the electrostatic filter. The 
filter efficiency is approx. 90-959?-. The precipitated dust 
is removed by a scraping conveyor belt, collected in a 
covered tipping lorry and deposited at a solid-waste dis
posal site. This procedure has the advantage that any 
heav7 metals contained in the dust and/or precipitated 
together with the dust cannot get into the subsequent wet 
Scrubbing system where it would be dissolved in the form 
of chlorides or sulfates which could interfere with the 
biological treatment process of the liquid-waste treatment 
plant. 

In the injection cooler the flue gases arriving from the 
electrostatic filter are cooled from 300° C to a les-el of 
60-70° C and, at the same time, the m.tjority of the HCl 
is separated. The cooling and scrubbing water required 
for this purpose is re-circulated. The evaporation losses 
are compensated by 6-8 m*/hr make-up water. The 
design of this section of the system and the materials 
used have been selected in accondance with the enormous 
thermal and corrosive loading of this section. The HCl 
concentration of the departing scrubbing- water varies 
from 2-5 percent. 

From the injection cooler the flue ga.s passes into two 
parallel rotary scrubbers. In these scrubbers the flue gases 
pass through a dense cloud of very fine water droplets 
generated by two rapidly rotating paddle-wheels. 

These rotary scrubbers have three functions: (1) sep
aration of any residual dust and extremely line dust as 
well as volatile metal compounds; (2) separation of sul-

. furic acid aerosols which mav he generated in considerable 
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Fig. 7—Suction blowor with heat exchanger lor reheating the 
purified flue gases. 

quantities in the injection tooler wiien the flue gases have 
certain compositions; (3j separation of the total dust if 
the clertrost.ntic filter fails or if dust penetration occurs 
under cxre.ssivc loads. 

The scrubbing water is collected in a manifold and 
pumped out from this point. 2-5 m'/hr fresh water is fed 
into this manifold in order to prevent any sludge accumu
lation. The overflow is passed tt> the collection point for 
transport to the liquid-waste treatment plant. Compared 
to other comparable scrubbers this rotary scrubber has 
the advantage of beii« insensitive to gas flow rate fluctu
ations, ensuring a hi^ solids concentration (up to 200 
g/liter) and having a lesser pressure drop (approx. 50 
mm \VC). 

The latter effect was decisive for the decision in favbr 
of this scrubber type. It meant that a hue-gas suction 
blower of lower pressure (400 mm WC), slower speed 
and lesser noise pollution could be installed. 

Downstream of the rotary scrubbers the jet scrubber, 
using a weakly alkaline medium, iS the third scrubbing 
stage. In this scrubber especially the SO3 in addition to 
residual HCl, chlorine and NO, are removed. In principle 
this scrubber is an o\-er-dimensioned water jet pump. The 
scrubbing water is injected in the direction of the gas 
How at a pressure of 3-6 bars. The downward \-elocity 
of the scrubbing water is 25-35 m/sec, that of the Hue 
gas 10-20 m/sec. 

As a result the scrubber automatically aspires the Hue 
gas. The small pressure gain is adequate to overcome the 
internal drag. The scrubbing water is collected in a mani
fold and re-circulated. Scrubbing water losses are com
pensated by approK. 2 m' fresh make-up water per'hour. 
The scrubbing water pH value is maintained constant at 
a certain adjustable \-alue by means of a measuring and 
control de\irf. The pH value of the scrubbing water is 
adjusted by adding sodium hydroxide solution. 

The Xa^SQ, arid XaHSO., produced through reaction 
of SO:; witii sodium hydroxide in this jet scnibber must 

be oxidized into Na:.SO, prior to dischaiging .the s 
bing water into the liquid-waste treatment facility. .A 
cially de\-elopod 2-stagc facility is used for this pu 
where the oxidation is accomplished instantaticous 
temperatures between 70 and 90'C. The disch. 
scrubbing water contains approx. 5^7 Na;SO, and t; 
passed to the licjiiid-waste treatment plant together 
the o\-erflow from the injection cooler and the n 
scrubbers. 

The entire wet section of the flue-gas scrubbing sy 
is provided with an internal rubber liner for corn 
protection. Xiinicrous instrumentation and control p 
monitor and control the scrubbing process. The co 
flue-gas scrubbing is approx. DM 100 per ton of v 
incinerated. 

Flue-gas drying and heating. In order to prevent 
densation and corrosion in the stack and to ensure 
rapid dispersion of the purified waste air in the at 
sphere, two droplet traps and two heat exchangers (! 
gas heaters 1 have been installed between the jet scrul 
and the stack. The first droplet trap is located imm 
ately downstream of the jet scrubber and the second 
stream of the first heat e.xchanger. 

Waste-air heating is accomplished in two stages, 
suction blower required to produce the necessary riv.;a 
pressure in the difTerent system conqronents and to n' 
the purified waste air into the atmosphere via .an ii 
la ted stack of 100 m height is located between the 
heat exchangers. The hot water reciuired for the heat 
changers is obtained front the natural circulation of 
heat recovery boiler. 

This flue gas reheating process requires approx. 5 t 
hot-water steam per hour, equivalent to 35,000 t 
steam per annum at a cost of appro.x. DM 0.5 mill 
for an average of 7,000 hours of operation per annum 
this reheating system were eliminated, the incincrai 
cost could be reduced by 5-10(^c. 

Efficiency. Tlie energy efficiency of this system is ct 
puted as follows: under normal load approx. 1.8 t 
of solid waste and 1.2 tons of liquid waste as well 
approx. 0.6 tons of small-container waste are incinera 
per hour. This waste has an over-all calorific value 
approx. 83.7 GJ (20 Gcal). Out of this quantity, 
GJ/hr (9.8 Gcal/hr), equivalent to 499c. is consun 
for steam generation, and 9.2 GJ/hr 12.2 Gcal/hr), eq 
\-alent to 11is required for re-heating the purified wa 
gases. The remaining 409'r includes 29.49f o\-er-all h 
losses (radiative losses on the rotary kiln, the aftcrbun 
cliamber and the boiler, heat losses in the injection coo 
and heat removal via the flue gases), and lO.S^c for t 
operational uses of the plant. 

« I 

ANTI-POLLUTION REQUIREMENTS 
The license granted by the Diisseldorf Licensing A 

thority on Dec. 31, 1974, established tbeifollowing maj 
munt emission values for thejio^-ftmcinerator systcr 

1,250 mg/nm* waste air 
1 000 " " " 

100 " " •• 
10 " " " 

100 •• " " 
115!i by volume 
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Fig. 8—Control center for the No. M Incinerator system. 

"• These components must be measured continuously for 
anti-pollution monitoring. For some components the mon
itoring is accomplished by means of continuously record
ing apparatus. 

Systematic flue gas analysis under different loads and 
modes of operation was accomplished during the period 
from 6,000 to 8,000 hours of operation in order to study 
the efficiency of the flue-gas scrubbing s>stem. The follow
ing results have been achieved: 

Fluc-fas 
componcnl 
so, 
NO. 
HCI 
HF 
Dull 

Normal load 
(in mf/nm*) 

300 
400 

SO 

Puk load 
(in tn</nm') 

800 
ap In lOCO and 

100 
S 

100 

On the whole the anti-pollution limits are maintained. 
They are occasionally exceeded with respect to NO,. 
This has not been due to deficiencies in the apparatus 
or in the process, but to the fact that the physical and 
chemical properties of nitrogen oxides render any ab
sorption very difficult. To this date no scrubbing process 
has been de\-eloped where separation efficiencies are 
achieved which arc comparable to those achieved when 
scrubbing SO; and HCI. 

In addition, the license requires all waste water 
and scrubbing water to be treated in a biological liquid-
waste treatment plant. 

Under normal operating conditions the afterburner 
chamber must be operated at a minimum temperature of 
1000° C and a minimum residence period of 0.3 sees. The 
minimum temperature must be increased to 1200°C for 
the incinemtion of polychlorinated compounds. 

The .Tfierburner chamber temperature must be moni

tored by continuously recording apparatus. If the temper
ature drops below 1000°C, the charging sjstem of the ^ 
rotary kiln must be stopped. 

ACQUISITION COST, PLANNING AND 
ERECTION TIME 

The investment to acquire a capacity of 25,000 tons 
per annum of chemical waste amounted to DM 27 mil
lion. The s\-stem concept was developed jointly with 
L. & C. Steinmiiller GmbH, D-5270 Gummersbach, who 
^•ere ako the designers and contractors for the construc
tion of the facility. The planning period extended over 
two years. Erection required one year. During the three 
years of planning and construction this project secured 
approximately 100 jobs. The operating cost is DM 10 
million per annum. Consequently, the average incinera
tion cost is approx. DM 400 per ton of waste. 

After trial operation of approx. 7,000 operating hours 
the No. II incinerator system of Bayer AG's Le\-erkusen 
plant was commissioned for regular service in November 
1977. This system has passed the performance tests, 
achieving the specified operating parameters and has dem
onstrated its efficiency. It was presented to the public in 
a brief ceremony on Jan. 18, 1978.* 

The trend of the waste situation during the next orie 
or two decades can be estimated on the basis of two facts: 

l.The Leverkusen plant has^j»acfie37it$ maximum 
expansion levcl^jmd— 

Lqw-wSstc technologies arc used with preference 
^^jjTwhen new products are marketed. 

The conclusion may be drawn that the amount of pro
duction waste of the tyjie described in this article will 

^ 0 . > ' ^ 
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not inrrease sipnificantly in the short run. Therefore, the 
construction of a third incinerator sj-stem is not contem
plated. 

POSTSCRIPT 
One important item in the planning concept was the 

company requirement for a maximum of continuous mix
ing and transport of the different waste materials with 
respect to their calorific value and quantity in order to 
create uniform thermal conditions in the combustion 
spaces. In this respect a problem was created by the 
so-called small waste containers, cans or drums of 60 to 
100-liter capacity and ha\-ing a great variety of contents. 

These small containers are filled with solid, paste and 
liquid production or laborator>' waste in pure or mixed 
form whose calorific value fluctuates 'from 0 to 10,000 
kcal/lig. The composition of these small container wastes 
ntay vary greatly. Often the contents are toxic, frequently 
they are not admixable, some of them will burn very 
slowly, but most of them spontaneously, and they some
times react with great sensitivity to air and humidity. 

The general practice of dropping the small containers 
into the rotary kiln without emptying them has process 
disadvantages. Occasionally there will be deflagrations 
with strong soot generation and excessive thermal and 
mechanical loading of the kiln refractories resulting from 
this practice. 
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In order to proven: these defects, paste and Hquid 
small-container contents should be pressed into liquid 
nitrogen, granulated iinder nitrogen shielding, mixed and 
rtmovcd from the nitrogen bath into the rotaiy kiln by 
a conveyor s\-stem.' 

This type of s\-stcm would ha\-e been an elegant solu
tion for all process problems arising in conjunction with 
these small-container wastes. Unfortunately, it would have 
caused some difficulties which were not accurately pre
dictable and/or could not be exactly determined through 
preliminary studies: 

1. The freezing characteristics of different organic 
wastes and waste mixtures vary greatly. One special 
disadvantage is that certain groups of materials will 
form continuous layers of incrustations floating on 
the nitrogen surface or adheiing to the inner walls 
of the containers which do not settle on the bottom 
so that they cannot be removed and will gradually 
clog the s\-stcm. Other groups of materials will freeze 
into minute crystals suspended in the liquid nitrogen 
bath, gradually enriching and forming a thick paste 
of crystals which finally agglomerates and blocks the 
conyeyor system. 

2. The small-container waste is mostly highly hetero
geneous. Plastic film, plastic beakers, leather and 
rubber gauntlets as well as glass bottles are frequent 
accompanying products. Where these materials get 
into the liquid nitrogen bath, they will quickly clog 
the granulator and the transport screw. The necessary 
repairs are time-consuming and_n:quire many man-
hours and, moreover, they arc not entirely free of 
danger since reactive mixtures or explosive vapors 
air mixtures can form during thawing, or toxic sub
stances may be released. 

Since these difficulties involved in retention of the 
concept could have been resolved only at additional enor
mous effort in terms of research and process development, 
if at all, it was attempted to optimize the combustion 
conditions through design modifications in the incinerator 
ss-stem itself and through process modifications so that 
even these problematic waste types could be properly dis
posed of without the disadsantages named above. "These 
experiments which might be" the subject of a later article 
have been successful every step of the way so that these 
pioblems may now be considered resolved. 

This example was given to indicate that the apparently-
direct approach will not always yield the desired success. 
It may be possible that, in view of the increasing com
plexity of the problems, detours will become increasingly-
unavoidable which will be associated with high cost and 
will be very time consuming. 
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